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ELECTRICAL CONNECTOR HOUSING 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention generally pertains to an electrical connector 
housing to be mounted in a vehicle, e.g. an automobile (car). In particular, the 
invention relates to an electrical connector housing including separate busbar 
modules for connecting connectors, fuses and relays, so that the materials of 
busbars for each module can be chosen appropriately. 

2. Description of Background Information 

[0002] Electrical devices for vehicles, such as relays, fuses and connectors, are 
generally held in an electrical connector housing, which is in tum mounted inside 
a vehicle. Such an electrical connector housing contains various kinds of 
electrical devices connected through connector circuits, which are commonly 
composed of busbars. 

[0003] Fig.l shows a known electrical connector housing 51 including a first 
shell 52 and a second shell 53 fit thereto. The first shell 52 is fit with connector 
mounts (not shown in the figures), relay mounts 54 and fuse mounts 55. The 
connector mounts hold corresponding connectors (not shown in the figures). 
Likewise, the fuse mounts 55 hold corresponding fuses (not shown in the figures) 
by means of intermediate terminals 62a, while the relay mounts 54 hold 
corresponding relays (not shown in the figures) by means of intermediate 
terminals 62b. 

[0004] The electrical connector housing 51 contains a busbar stack 56 formed by 
altemating layers of a group of busbars 60 made of pure copper, and an insulator 
sheet 61. The busbar stack 56 includes a connector circuitry module 57, a fuse 
circuitry module 58 and a relay circuitry module 59. The connector circuitry 
module 57 is connected to the connector mounts, and is connected to the 
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connectors to be fit therein. Likewise, a fuse circuitry module 58 is connected to 
the fuse mounts 55 , and connected to the fuses to be fit therein, whilst the relay 
circuitry module 59 is connected to the relay mounts 54, and is connected to the 
relays to be fit therein. 

[0005] However, the busbars 60 consisting of pure copper are very soft, and 
cannot be connected directly to the fuses and relays. For these reasons, the 
intermediate terminals 62a and 62b are provided at positions between the busbars 
60 and the fuse and relay terminals. As a result, in the prior art electrical 
connector housings 51, the number of electrical components tends to increase, and 
the housing structure is rather complex. 

[0006] To circumvent such problems, attempts have been made to replace the 
pure copper of busbars with a harder copper alloy, and to obviate the intermediate 
terminals 62a and 62b. However, the busbars 60 connected to the connectors, the 
fuses and the relays are usually contained in an electrical connector housing in a 
mixed form, so that the pure copper material of all the busbars 60 must be replaced 
by a copper alloy. The costs necessary for the replacement then often exceed 
those for installing the intermediate relays 62a and 62b, and increase the housing's 
construction costs. 

SUMMARY OF THE INVENTION 
[0007] The present invention has been conceived to solve such problems, and 
provides an electrical connector housing that has a simpler structure and can be 
manufactured with lesser costs. 

[0008] To this end, the present invention provides an electrical connector 
housing including a first shell and a second shell mounted on it. The first shell is 
provided with connector mounts to be fit with connectors, fuse mounts to be fit 
with fuses and relay mounts to be fit with relays. The electrical connector housing 
also contains a busbar stack which includes a connector circuitry module 
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containing connector-connecting circuits connected to the connector mounts, a 
fuse circuitry module containing fuse-connecting circuits connected to the fuse 
mounts, and a relay circuitry module containing relay-connecting circuits 
connected to the relay mounts. 

[0009] In the present invention, the fuse-connecting circuits contain first busbars 
with first tabs, while the relay-connecting circuits contain second busbars with 
second tabs. 

[0010] Furthermore, at least one of the first busbars and the second busbars is 
formed of a resilient conductor harder than pure copper. 

[0011] The first tabs and the second tabs are then directly connected to the fuses 
and the relays, respectively. 

[0012] The resilient conductor that is harder than pure copper is preferably a 
copper alloy. 

[0013] Altematively, the resilient conductor that is harder than pure copper is 
iron. 

[0014] The fuse circuitry module is formed in a suitable manner integrally with 
the relay circuitry module, and the first busbars are formed unitarily and in one 
piece with the second busbars. 

[0015] Typically, the first tabs and the second tabs are provided with notches 
configured to hold the fuses and the relays respectively. 

[0016] In a first embodiment of the present invention, the busbars forming at 
least one of the fuse-connecting circuits and relay-connecting circuits are formed 
of a copper alloy which is harder than pure copper, so that intermediate terminals 
commonly installed between the tab sections of busbar and the fuses and relays 
can be obviated. Furthermore, the connector-connecting circuits, the fuse- 
connecting circuits and the relay-connecting circuits are formed into separate 
modules. In this manner, only the busbars that form the fuse-connecting circuits 
and relay-connecting circuits can be composed of a copper alloy. As a result, the 
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replacement costs are kept lower than the costs for providing the intermediate 
terminals. The electrical connector housing thus produced has a simpler structure 
and incurs lower costs. 

[0017] In a second embodiment of the present invention, the busbars forming the 
fuse-connecting circuits and those forming the relay-connecting circuits are 
formed integrally, so that areas for busbar connections are reduced in size. This in 
turn makes it easier to manufacture the electrical connector housing, and 
miniaturize its structure. 

[0018] In a third embodiment of the present invention, the end sections of fuses 
and relays are held by notched sections in the busbar terminals, so that the fuses 
and the relays are more securely connected to the busbar terminals (tab sections of 
busbars). 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] The above, and the other, objects, features and advantages of the present 
invention will be made apparent from the following description of the preferred 
embodiments, given as non-limiting examples, with reference to the 
accompanying drawings, in which: 

Fig.l is a cross-sectional view of a prior art electrical connector housing; 

Fig.2 is an exploded perspective view of an electrical connector housing in 
one embodiment of the present invention; 

Fig.3 is a plan view of the electrical connector housing in Fig.2; and 

Fig.4 is a cross-sectional view along line A-A in Fig.3. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0020] As shown in Figs.2-4, the electrical connector housing 1 of the present 
invention includes a first shell 2 (upper shell) mountable on a second shell 3 
(lower shell). The first shell has a first face 2a, on which connector mounts 4, fuse 
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mounts 5 and relay mounts 6 are provided. The connector mounts 4 can be fit 
with connectors (not shown in the figures). Likewise, the fuse mounts 5 can be fit 
with fuses (not shown), while the fuse mounts 6 can be fit with fuses (also not 
shown). The first shell 2 and the second shell 3, when fit, form a box having an 
internal space. 

[0021] Such an electrical connector housing 1 contains a printed circuit 14 and a 
busbar stack 15, The busbar stack 15 is formed by altemating layers of a group of 
busbars including an elastic conductor of a given shape, and a layer of insulator 
material made, for example, of a synthetic resin. The busbar stack 1 5 includes a 
flexible printed circuit 18, a connector circuitry module 11, a fuse circuitry module 
12 and a relay circuitry module 13, The flexible printed circuit 18 is formed, for 
example, by coating suitably shaped copper foil pattems 18a with resin sheets. It 
has a two-layered structure including a first circuit 18b and a second circuit 18c, 
Both the first and second circuits 18b and 18c thus contain corresponding copper 
foil pattems 18a, which are electrically connected to each other, for example, by 
ultrasonic welding. In the present embodiments, the copper foil pattems 18a are 
formed with a thickness of about 0.1 mm, so that a maximum current of 6 
Amperes can be passed. 

[0022] The positions on the flexible printed circuit 18 corresponding to the 
connector mounts 4 are provided with connecting end sections 18d. As shown in 
Fig.4, the connecting terminals 18d are formed by bending so as to make contact 
with conductor pattems (not shown in the figures) on the printed circuit 14. The 
connecting end sections 18d and the printed circuit 14 are then clamped with clips 
20, so that the connecting end sections 18d and the conductor pattems on the 
printed circuit 14 are electrically connected. Furthermore, as shown in Fig.4, the 
connecting end sections 18d are introduced into corresponding connector mounts 
4. 
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[0023] The connector circuitry modules 1 1 are connected to the flexible printed 
circuit 18, as well as into the connector mounts 4, thereby forming connector- 
connecting circuits. Of these circuits, the circuits for a current below 6 Amperes 
(light current range) are formed of the flexible printed circuit 18. Conversely, the 
circuits for a current above 6 Amperes (heavy current area) are formed by the 
connector circuitry module, 

[0024] The connector circuitry module 1 1 has an area somewhat smaller than the 
top surface area of the first shell 2. It has a partly two-layered structure, the 
remainder having a four-layered structure. The busbars forming the connector 
circuitry module 1 1 are made of pure copper. As shown in Figs.2 and 4, the top 
face (facing the first shell) of the connector circuitry module 11 is provided with a 
plurality of busbar terminals 15a projecting upward therefrom. These busbar 
terminals 15a are formed by bending a part of corresponding busbars, and placed 
at the positions corresponding to those of the connector mounts 4 on the first shell 
2. The busbar terminals 15a are thus connected to the connector mounts 4, and 
can be linked to the connectors to be fit therein. As further shown in Fig.4, a side 
face of the connector circuitry module 1 1 and the bottom face (facing the second 
shell 3) thereof are each provided with a plurality of strips 15b projecting 
downwardly therefi:om. These strips 15b are also formed by bending a part of 
corresponding busbars. Furthermore, another side face of the connector circuitry 
module 11 is provided with printed circuit connecting sections 15c projecting 
upwardly therefrom. These circuit connecting sections 15c are also formed by 
bending a part of corresponding busbars upward. The connector circuitry module 
11 is also provided with holes 15d, through which busbar terminals 16a and 17a 
(also termed "tabs") can be passed. 

[0025] The fuse circuitry module 12 is connected to the fuse mounts 5, and 
forms fuse-connecting circuits. The fuse circuitry module 12 has a two-layered 
structure. The busbars contained in the fuse circuitry module 12 are made of a 
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copper alloy harder than pure copper. Opposing side faces of the fuse circuitry 
module 12 are each provided with a plurality of strips 16b projecting downwardly 
therefrom. These strips 16b are placed so as to be joined to the strips 15b of the 
connector circuitry module 1 1 . Furthermore, the top face (facing the first shell 2) 
of the fuse circuitry module 12 is provided with a plurality of busbar terminals 16a 
projecting upwardly therefrom. These busbar terminals 16a are formed by 
bending a part of corresponding busbars, and are placed at the positions 
corresponding to those of the fiise mounts 5. The busbar terminals 16a are thus 
connected to the fuse mounts 5, and connected to the fuses. The edge of each 
busbar terminal 16a is formed into a notch 21 extending along the busbar length, 
so that the edge includes opposing holder tips 21a, which can directly hold the end 
section of a fuse. 

[0026] The relay circuitry module 13 has a two-layered structure, and is formed 
integrally with the fuse circuitry module 12. The relay circuitry module 13 is 
connected to the relay mounts 6, and forms relay-connecting circuits. The busbars 
contained in the relay circuitry module 13 are formed unitarily and in one piece 
with those contained in the fuse circuitry module 12. Accordingly, they are also 
made of a copper alloy which is harder than pure copper. The top face of the relay 
circuitry module 13 is provided with a plurality of busbar terminals 17a projecting 
upward therefrom. These busbar terminals 17a are formed by bending a part of 
corresponding busbars, and are placed at the positions corresponding to the relay 
mounts 6. The busbar terminals 17a are thus connected to the relay mounts 6, and 
can be connected to relays to be fit therein. As is further shown in Fig.4, the edge 
of a busbar is formed into a notch 22 extending along the busbar length, so that it 
includes opposing holder tips 22a configured to directly hold a relay end section. 
As shown in Fig.4, a side face of the relay circuitry module 13 is provided with a 
plurality of strips 17b projecting downwardly therefrom. These strips 17b are 
formed so as to be joined to the strips 15b of the connector circuitry module 11. 
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[0027] In the busbar stack 15, the connector circuitry module 11 forms the top 
layer (facing the first shell 2), while the fiise and relay circuitry modules 12 and 13 
form an intermediate layer, and the flexible printed circuit 18 forms the bottom 
layer (facing the second shell 3). In other words, the two-layered structure section 
of the connector circuitry module 1 1 has the fuse circuitry module 12 and the relay 
circuitry module 13 added to it from below. Furthermore, the incorporated 
modules 1 1, 12 and 13 then have the flexible printed circuit 18 added to them from 
below. Accordingly, the flexible printed circuit 18 is arranged adjacent to the face 
of modules where no busbar terminal 15a, 16a or 17a is located. Furthermore, the 
flexible printed circuit 18 has a printed circuit 14 added to it from below (from the 
side of the second shell 3). 

[0028] When each circuitry module 11, 12 or 13 is placed in the electrical 
connector housing 1, the busbar terminals 16a and 17a of the respective fuse and 
relay circuitry modules 12 and 13 are passed through the holes 15d in the 
connector circuitry module 11. In this state, the strips 15b, 16b and 17b of the 
corresponding circuitry module 11,12 and 13 are joined to each other, as shown in 
Fig.4. They are then bonded e.g. by ultrasonic welding, so that all the circuitry 
modules 11,12 and 13 are electrically connected to each other. 
[0029] The above embodiments give rise to the following advantageous effects. 
[0030] (1) The busbars contained in the fuse and relay circuitry modules are 
composed of a copper alloy that is harder than pure copper, so that their busbar 
terminals 16a and 17a can be directly connected to the end sections of the fuses 
and relays. As a result, the intermediate terminals 62a and 62b, hitherto installed 
between the tabs of busbars 60 and the fuses or relays, are not needed. 
Furthermore, the connector-connecting circuits, fuse-connecting circuits and relay- 
connecting circuits are each formed into a module, so that they can be configured 
in a separate and concentrated fashion. In contrast to circuits designed as in the 
prior art, such a separately configured structure allows a proportion of the pure 
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copper busbar material to be replaced by a copper alloy. For instance, only the 
busbars contained in the fuse and relay circuitry modules 12 and 13 can be made 
of a copper alloy. In this manner, the costs for replacing pure copper by a copper 
alloy can be reduced below those for installing the intermediate terminals 62a and 
62b. The electrical connector housing 1 can thus have a simpler structure, and can 
be constructed with reduced costs. 

[0031] (2) The busbars in each case contained in the fuse circuitry module 12 
and the relay circuitry module 13 can be formed unitarily and in one piece, so that 
the number of connections between the busbars can be minimized in the busbar 
stack 15. The electrical connector housing 1 can thus be manufactured more 
easily. Moreover, the space for installing the busbars-connecting sections can be 
reduced, so that the electrical connector housing 1 can be miniaturized. 
[0032] (3) The busbars contained in the fuse circuitry module 12 and the relay 
circuitry module 13 are formed of a resilient conductor, and include edge notches 
21 and 22, so that the end sections of the fuse and relays are firmly held by the 
notches 21 and 22. The fuses and relays can thus be connected to the busbar 
terminals 16a and 17a in a much more rehable way than in the prior art cases. 
[0033] The present invention also relates to the following embodiments, 
modified from the above mentioned ones. 

[0034] The busbars contained in the fuse circuitry module 12 and those 
contained in the relay circuitry module 13 may be formed separately, instead of 
unitarily. Thereafter, one of the fuse busbars and the relay busbars may be formed 
of a copper alloy, and the other of pure copper. 

[0035] Alternatively, one of the fuse busbars and the relay busbars may be 
formed of a copper alloy, while the latter may be formed of another suitable 
resilient metal, e.g., iron. 
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[0036] Furthermore, the busbars contained in the fuse circuitry module 12 and 

those contained in the relay circuitry module 13 may be formed separately, but 

both groups of busbars may each be formed of a copper alloy. 

[0037] The notches 21 and 22 for holding the fuses or the relays may not include 

a holder tip 21a or 22a, or include only a single holder tip 21a or 22a. 

[0038] Alternatively, these notches 21 and 22 may be replaced by holes formed 

in the fuse and relay, and mating hooks formed on a side face of the busbar 

terminals 16a and 17a, so that the busbar terminals 16a and 17a can be connected 

to the respective fuses and relays by hooking. 

[0039] When the electrical connector housing 1 is mounted in a vehicle, it can be 
placed upside down or tumed down through 90 degrees, so that the positions of 
the first shell 2 and the second shell 3 are reversed, or a side face of the housing is 
placed at the top. Specifically, the electrical connector housing 1 can be mounted 
in a vehicle tumed in any direction. 

[0040] Although the invention has been described with reference to particular 
means, materials and embodiments, it should be understood that the invention is 
not limited to the particulars disclosed and extends to all equivalents within the 
scope of the claims. 

[0041] The present disclosure relates to subject matter contained in priority 
Japanese AppKcation No. 2000-254430, filed on August 24, 2000, which is herein 
expressly incorporated in its entirety. 
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